CLINICAL REVIEW

Application Type
Application Number(s)
Priority or Standard

Submit Date(s)
Received Date(s)
PDUFA Goal Date
Division / Office

Reviewer Name(s)
Review Completion Date

Established Name
(Proposed) Trade Name
Therapeutic Class

Applicant

Formulation(s)
Dosing Regimen
Indication(s)

Intended Population(s)

Reference ID: 3722773

sNDA
204275/S-001
Standard

June 30, 2014
June 30, 2014
April 30, 2015
ODEII/DPARP

Tracy Kruzick, MD, MPH
March 26, 2015

Fluticasone furoate/vilanterol
Breo Ellipta

Inhaled corticosteroid/long-
acting beta, agonist
GlaxoSmithKline

Dry Powder for Inhalation
One inhalation once daily

Treatment of asthma
Asthma 12 years of age and
older



Template Version: March 6, 2009

Reference ID: 3722773





















Clinical Review

Tracy Kruzick, MD. MPH

sNDA 204-275/S-001

Breo Ellipta/Fluticasone furoate and vilanterol inhalation powder

1 Recommendations/Risk Benefit Assessment

1.1 Recommendation on Regulatory Action

The recommended regulatory action from a clinical perspective for fluticasone furoate
(FF)/vilanterol (V1) 100/25 and 200/25 mcg inhalation powder is Approval for patients > 18
years of age, and a Complete Response for patients 12 to 17 years of age. Per my review
of the risk benefit assessment, the submitted data support approval of both dose
strengths for the treatment of asthma in patients 18 years of age and older, but not for
patients 12-17 years of age.

1.2 Risk Benefit Assessment

GlaxoSmithKline (GSK) has submitted a supplemental New Drug Application (SNDA) for
Breo Ellipta®, a once-daily, fixed-dose, orally-inhaled corticosteroid (ICS) and long-
acting-beta-agonist (LABA) combination product for the treatment of asthma in patients
12 years of age and older. Breo Ellipta® contains fluticasone furoate (FF) as the ICS, and
vilanterol (V1) as the LABA. The proposed doses are one oral inhalation of FF/VI 100/25
mcg or FF/VI 200/25 mcg once daily.

Fluticasone furoate has already been approved as monotherapy for the treatment of
asthma at doses of 100 mcg and 200 mcg once daily (Arnuity Ellipta, NDA 205625).
Therefore, the main goal of the combination ICS+LABA program is to demonstrate the
added clinical benefit (efficacy) of vilanterol.

In order to frame the risk-benefit assessment, an overview of the efficacy and safety are
presented below.

Efficacy

The asthma development program for Breo Ellipta® was designed to demonstrate the
efficacy of FF/VI compared to placebo, the contribution of VI to the combination, and the
added benefit of the higher dose (200/25) over the lower dose (100/25). The information
to support the efficacy of FF/VI for the treatment of asthma is derived primarily from four
trials (HZA106827, HZA116863, HZA106829, and HZA106837). In addition, to these four
key trials, GSK conducted one trial (HZA113091) in asthma comparing FF/VI to Advair
(fluticasone propionate/salmeterol). This trial provides an additional benchmark
comparison for FF/VI.

Trial HZA106827 was a 12-week, multinational, randomized, double-blind, placebo-
controlled, parallel group trial in patients with persistent asthma that assessed FF/VI
100/25, FF 100, and placebo administered once-daily in the evening. Patients were 12
years of age and older, had a current history of asthma, a pre-bronchodilator percent (%)
predicted FEV1 of 40-90% with a post-albuterol/salbutamol reversibility = 12% and

200 mL, and were using a stable dose of ICS or ICS/LABA for at least 12 weeks prior to
screening. The co-primary efficacy endpoints were mean change from baseline in trough
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Trial HZA106837 was a long-term, randomized, double-blind, parallel group, event- driven
trial in patients with asthma, which was designed to demonstrate that treatment with FF/VI
100/25 once daily significantly decreased the risk of asthma exacerbations as measured
by time to first asthma exacerbation when compared with FF100. Participants were 12
years of age and older and had at least a one year history of asthma, were using FP 200
to 1000 mcg/day (or equivalent) or FP/salmeterol (100/50 BID or 250/50 BID, or
equivalent) for at least 12 weeks prior to Visit 1, and had history of one or more asthma
exacerbations that required treatment with oral/systemic corticosteroids or emergency
department visit or inpatient hospitalization for the treatment of asthma within 12 months
prior to Visit 1.

In this trial, the sponsor has defined “severe exacerbation” as a deterioration of asthma
requiring the use of systemic corticosteroids for at least 3 days or an inpatient
hospitalization or emergency department visit due to asthma that required systemic
corticosteroids. An adjudication committee determined if serious adverse events were
respiratory-related and ensured that all asthma exacerbations were captured as defined in
the protocol. Although the definition of severe exacerbation is per consensus guidelines
[Am J Respir Crit Care Med, 180: pp. 58-99, 2009] the reader will take note later in this
review that most exacerbations were defined by use of oral corticosteroids, rather than
what might be considered to be the more “severe” components of the definition,
specifically inpatient hospitalization or ED visit. As a result, for the purposes of this
review, the results will be reported for “asthma exacerbation” when the efficacy of FF/VI is
examined, with the qualifier of “severe” omitted.

Once-daily treatment with FF/VI 100/25 demonstrated a statistically significant
improvement compared with FF 100 with respect to time to first asthma exacerbation. The
hazard ratio for FF/VI 100/25 versus FF 100 was 0.795 (95% CIl 0.642, 0.985). This
represents a 20% reduction in the risk of asthma exacerbation for subjects treated with
FF/V1 100/25 compared with FF100 (p=0.036) in the overall study population. The
secondary endpoint of rate of asthma exacerbation also demonstrated a 25% reduction
for subjects treated with FF/VI 100/25 compared with FF 100 (p=0.014) in the overall
study population.

Trial HZA113091 was a 24-week, randomized, double-blind, double-dummy, parallel
group trial in patients with asthma that assessed FF/VI 100/25 versus Advair
(FP/salmeterol) 250/50 BID. The primary efficacy endpoint was weighted mean serial
FEV1 (0-24h) at 24 weeks. Trial HZA113091 included 806 subjects in the ITT population,
of which 403 subjects received FF/VI 100/25. While there was no statistical difference
between treatments, Advair numerically outperformed FF/VI at most time points. At the
end of treatment, subjects in the FF/VI and Advair groups achieved mean increases from
baseline in weighted mean serial FEV1 (0-24h) of 341 and 377 mL, respectively.

Safety

The safety review utilized the same studies as listed above in the efficacy summary, with
the addition of HZA106839, a long-term, 52-week, safety study. In general, the safety
profile unrelated to serious asthma outcomes of FF/VI is similar to that for other ICS/LABA
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products in asthma, and current product labeling contains warning language regarding
these risks (i.e. class labeling for ICS effects, LABA effects).

Given the risk of serious asthma outcomes (hospitalizations, intubations, and death) with
the use of LABA for asthma, the Agency conducted a meta-analysis of the submitted data
to examine the risk of serious asthma outcomes with FF/VI (a detailed discussion of the
meta-analysis can be found in the statistical review by Dr. Janelle Charles). In this meta-
analysis, there were no asthma-related intubations or deaths. There were a total of 18
asthma-related hospitalizations observed in the 4 trials included in the meta-analysis.
There were 10 hospitalizations in the FF/VI group, and 8 in the FF group, which translated
to a crude incidence rates of 0.7 per 100 person-years and 0.6 per 100 person-years for
FF/VI and FF, respectively. The incidence rate difference was 0.1 per 100 person-years
(95% CI -0.5, 0.8). Seventeen of the 18 hospitalization events were noted in Trial 37. As
a result, subgroup analysis was conducted for this trial. A numerical imbalance was
observed in the < 18 years age group with 4 hospitalizations observed in the FF/VI arm
and no hospitalizations observed in the FF arm.

Risk-Benefit Assessment

Given the potential for increased risk for serious asthma-related outcomes in pediatric
patients based on both prior evidence and the findings of the meta-analysis described
above, we conducted subgroup analyses for lung function (weighted mean serial FEV1
and trough FEV1) in trials HZA106827, HZA116863, and HZA106829. For Trial
HZA106837, the subgroup analysis was conducted for time to first exacerbation and rate
of exacerbation. Subgroups were examined by age gender, race, and geographical
region. While all subgroups were evaluated, pediatric patients were an area of focus,
based on the data.

When examining lung function, the number of adolescents 12 to 17 years old in each
subgroup was small, treatment effects within subgroups were not statistically significant,
and tests for interaction between treatment and age were not statistically significant.
However, there was a numerical trend towards a smaller observed treatment effect in the
FF/VI treatment group compared to FF alone in younger patients in all three trials for
weighted mean serial FEV1 and in two of the three trials for trough FEV1. When
considering the typical efficacy of bronchodilators (such as vilanterol), the inability to
consistently demonstrate the contribution of a LABA to the combination product in
younger patients, even numerically, is of concern.

In trial HZA106837, the adolescent population comprised about 13 to 15% of the total
study population. This trial had the largest adolescent subgroup for analysis. When the
12 to 17 year old subgroup is compared to the subgroup = 18 years of age. It is notable
that the 20% reduction in risk to time to first exacerbation in the overall population was in
the reverse direction and showed a higher risk estimate of time to first exacerbation in
patients 12 to 17 years old (HR 1.4 (0.61, 3.21)). This trend was further supported by the
analysis of the rate of asthma exacerbations, which similarly showed that the 25%
reduction in rate of exacerbations in the overall population was now in the reverse
direction and showed a higher risk estimate for patients 12 to 17 years of age (Ratio 1.60;
95% CI (0.70, 3.61)). The numerical trend in the exacerbation data which is in favor of FF
over FF/VI is also of concern.
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3.2 Compliance with Good Clinical Practices

A statement of compliance with Good Clinical Practices is located in each complete
study report.

3.3 Financial Disclosures

A financial disclosure template is attached to this review. GSK provided financial
disclosure information for trials covered by the Final Rule on Financial Disclosure by
Clinical Investigators which included the following studies:

HZA106851
HZA106839
FFA112059
HZA106827
HZA106829
HZA106837
HZA113091
HZA113126
HZA113714
HZA113719
HZA114624
HZA116863

GSK failed to obtain follow-up financial information on 6 investigators: three investigators
passed away, and three would either not return contact with the sponsor or refused to
provide the follow-up financial disclosure form. The failed reporting from these
investigators is unlikely to impact the review of this application as the overall contribution
to the totality of data from these investigators would be small.

In study HZA113126, ?® sub investigators at site ®® had been previous employees
of GSK, and this site recruited | ?®% of the total population in the study. Removal of this
site from the study did not change statistical significance for evaluating the Late Asthmatic
Response; however, for the Early Asthmatic Response, statistical significance was lost.
Given that this was not a confirmatory trial and that the overall number of subjects
contributing to the totality of data supporting the application is small, an OSI inspection is
not warranted.

Three investigators (listed below with study site number and studies participated in)
reported significant payments of other sorts:
(b) (6)
- HZA106827, HZA106837, HZA106829)
0. HZA106827)
©® HzZA116863)

Each investigator contributed ?3% of the overall study population so were unlikely to
affect the outcome of the results.
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4 Significant Efficacy/Safety Issues Related to Other Review
Disciplines

4.1 Chemistry Manufacturing and Controls

The recommendation from the CMC review team is Approval, details of which can be
found in the review by Dr. Pramoda Maturu.

The product is a plastic inhaler with a light grey body, a pale blue mouthpiece cover, and
a dose counter, packed in a foil tray which contains a desiccant packet. The

inhaler contains two strips of either 30 or 14 regularly distributed blisters, each containing
a white powder. One blister strip contains a white powder mix either of 100 mcg or 200
mcg of micronized FF with 12. @mg lactose monohydrate as O The
second blister strip contains a white powder mix of 40 mcg of micronized VI trifenatate
with 125 mcg magnesium stearate as @9 and 12[@mg lactose monohydrate as

4.2 Clinical Microbiology

An approval of the original NDA 204,275 was recommended from the product quality
microbiology team. Additional details from the microbiology review are found in Dr.
Stephen Langille’s microbiology review dated November 27, 2012.

4.3 Preclinical Pharmacology/Toxicology

The preliminary recommendation from the preclinical review is Approval; however, final
recommendations are pending at the time of this review. Details of the preclinical
pharmacology/toxicology information can be found in the nonclinical review by Dr. Luqi
Pei.

Fluticasone furoate

All FF nonclinical data were previously submitted to and reviewed in NDA 22-051
(Veramyst)®, NDA 205625 (Arnuity Ellipta)®, and this original NDA. Per the nonclinical
review, FF possesses a toxicity profile typical of inhaled corticosteroids and the drug is
non-genotoxic, non-carcinogenic and non-teratogenic.

Vilanterol and FF/VI combination
All vilanterol data were previously reviewed as part of this original NDA. Per the
nonclinical review, all findings were typical of beta-agonists.

FF and VI in combination
All FF/VI combination data were reviewed as part of this original NDA. The nonclinical
review did not find any significant toxicological interactions between inhaled VI and FF.

FF/VI has been given a pregnancy C category rating which is consistent with other
approved ICS/LABA products.
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